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Background: A normal anatomy of coronary arteries is important to have adequate cardiac muscle blood supply
especially during extraneous physical activities. This case report describes a rare coronary anomaly in which the
accessory coronary artery arose from the right coronary artery, reentered the left anterior descending coronary
artery, and then ran as a single vessel.
Case presentation: We present a case of a coronary anomaly in a 47-year-old white man who presented with
atypical angina. Computed tomographic angiography and coronary angiography showed a variant of dual left
anterior descending coronary artery not previously described. Our patient’s accessory coronary artery arose from his
right coronary artery. It took an intramuscular course beneath the right ventricular outflow tract in the
interventricular septal area to the anterior interventricular sulcus, giving off septal perforators that reentered his
medial left anterior descending coronary artery. Both vessels ran after the anastomosis in the anterior
interventricular sulcus as a single vessel.
Conclusions: We propose that this anomaly represents a new variant of coronary artery anomaly. This coronary
artery anomaly does not cause ischemia. Recognition of this coronary anomaly is important in patients undergoing
percutaneous coronary intervention or coronary artery bypass graft operations.
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A normal anatomy of coronary arteries is important to
have adequate cardiac muscle blood supply especially
during extraneous physical activities. Congenital coron-
ary anomalies (CAA) are rare and reportedly occur in
0.64 to 1.3 % of patients undergoing coronary angiog-
raphy. Approximately 80 % of these coronary anomalies
are benign; only 20 % cause symptoms [1]. Dual left an-
terior descending coronary artery (LAD) has been re-
ported to occur with an incidence of 1 % [2, 3], and
most of the patients were asymptomatic [3].
This case report describes a rare variation, which has
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(RCA), reentered the LAD, and then ran as a single vessel.Case presentation
Here we present a case of a rare coronary anomaly in a
47-year-old white man with an unremarkable past medical
history who presented with atypical angina in late 2012;
he does not have a family history of any heart disease, he
is not allergic to anything, and he has never had any car-
diac procedure. A physical examination and resting elec-
trocardiogram results were normal, and transthoracic
echocardiography showed no wall-motion abnormality
and normal global left ventricular systolic function. His
biochemical parameters were within normal limits. The
treadmill exercise test showed 1-mm down-sloping ST-
segment depression in leads V4 to V6. Multidetectors article is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
ive appropriate credit to the original author(s) and the source, provide a link to
changes were made. The Creative Commons Public Domain Dedication waiver
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Fig. 2 Multiplanar reconstruction computed tomography image
demonstrates the intramuscular course of the accessory coronary
artery (arrow)
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evaluate coronary artery disease and revealed an accessory
coronary artery arising from the proximal RCA. It took an
intramuscular course between the right ventricular out-
flow tract in the interventricular septal area to the anterior
interventricular sulcus (AIVS), giving off septal perforators
that reentered the medial LAD. Both vessels ran after the
anastomosis in the AIVS as a single vessel (Figs. 1 and 2).
A coronary angiography was performed to characterize
the coronary anomaly and to detect any resultant ische-
mia. His RCA was dominant, giving origin proximally to
an anomalous accessory coronary artery that reentered his
medial LAD and ran as a single vessel (Fig. 3). The left
main artery arose from the left coronary sinus and
branched into a proper LAD and a circumflex artery
(Fig. 2). There was no significant obstructive coronary
artery disease. We measured the pressure-derived frac-
tional flow reserve (FFR) to detect ischemia in the distal
LAD after the anastomosis of the accessory coronary artery
using a 0.014-inch (0.3556 mm) pressure wire (Volcano
Corporation) during infusion of increasing doses of dobuta-
mine (5, 10, 20, and 30 μg kg−1 minute−1, each in 5-minute
increments). The FFR was >0.95. Thus, this anomaly did
not cause ischemia during exercise. It was decided that
his chest pain might be musculoskeletal in origin; therefore,
he was given non-steroidal anti-inflammatory medication,
after 1 month of follow up visits his pain was gone.
Discussion
Dual LAD can be associated with congenital heart disease
such as tetralogy of Fallot and complete transposition of
the great arteries, where it has surgical importance at theFig. 1 Normal electrocardiogram-gated multidetector row com-
puted tomography findings. The lateral oblique volume-rendered
image shows an accessory coronary artery arising from the proximal
right coronary artery. It took an intramuscular course beneath the
right ventricular outflow tract (removed with manual editing) and
reentered the medial left anterior descending coronary artery (arrow)time of corrective surgery [4]. Spindola-Franco et al. classi-
fied dual LAD into four angiographic subtypes based on
the origin and course of both LADs as follows [3]. Type I:
Running in the AIVS, the short LAD is generally the source
of all major proximal septal perforators. The long LAD also
runs in the AIVS, descending on the left ventricular side of
the AIVS, and then reentering the distal AIVS. It is the
source of the major diagonal vessels. Type II: The short
LAD is the same as in Type I. The long LAD differs only in
that it descends on the right ventricular side, rather than
the left, before reentering the AIVS. Type III: The long
LAD travels intramyocardially in the ventricular septum.
The short LAD is the same as in Types I and II. Type IV:
The long LAD originates from the RCA and enters the an-
terior interventricular groove. Type IV dual LAD is a rare
congenital anomaly of the coronary arteries and may be
mistreated. The exact description of coronary artery anat-
omy is important in patients undergoing coronary artery
bypass graft operations or percutaneous coronary interven-
tion [5]. In our case, the accessory coronary artery arose
from the RCA and took a course between the right ven-
tricular outflow and aorta, then took an intramuscular
course beneath the right ventricular outflow tract in the in-
terventricular septal area to the AIVS. It gave off septal per-
forators, then reentered the medial LAD, and both vessels
ran after the anastomosis in the AIVS as a single vessel.
This course can be associated with limiting coronary
blood flow, when dilation of the aorta occurs during
exercise or due to the stretch of the intramural seg-
ment. The FFR measurements during the infusion of
increasing doses of dobutamine showed that this cor-
onary anomaly does not lead to ischemia. We propose
that this anomaly represents a new type of dual LAD.
a b
Fig. 3 Simultaneous coronary angiogram of the right coronary artery and left circulation showing an anomalous accessory coronary artery arising
from the proximal right coronary artery and reentering the proper left anterior descending coronary artery; the left circumflex artery is normal. a
Left anterior oblique caudal view. b Anteroposterior view. LAD left anterior descending coronary artery, LCX left circumflex artery, RCA right
coronary artery
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Our case, in which the accessory coronary artery arose
from the RCA, reentered the LAD, and then ran as a
single vessel, is the first such report in the literature.
This coronary artery anomaly does not cause ischemia.
Recognition of this coronary anomaly is important in pa-
tients undergoing percutaneous coronary intervention or
coronary artery bypass graft operations.
Abbreviations
AIVS, anterior interventricular sulcus; CAA, congenital coronary anomalies;
FFR, fractional flow reserve; LAD, left anterior descending coronary artery;
RCA, right coronary artery
Acknowledgements
The authors thank Al Bishawi, Ahmad from An Najah National University,
Palestine for his editorial contribution.
Funding
There were no external funding sources for this study.
Authors’ contributions
YD analyzed the CT scan data, interpreted the collected data, and he had a
major role in writing the manuscript. BL performed the coronary
angiography procedures and FFR studies. MG helped in data collection and
editing. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Ethics approval and consent to participate
Written informed consent was obtained from the patient for publication of
this case report. A copy of the written consent is available for review by the
Editor-in-Chief of this journal.
Author details
1Department of Cardiology, Al Najah National University Hospital, Nablus, West
Bank, Palestine. 2Department of Cardiology, Zentralklinik Bad Berka,
Robert-Koch-Allee 9, 99437 Bad Berka, Germany.Received: 27 June 2015 Accepted: 7 July 2016
References
1. Yamanaka O, Hobbs RE. Coronary artery anomalies in 126,595 patients
undergoing coronary arteriography. Cathet Cardiovasc Diagn. 1990;21:
28–40.
2. Morettin L. Coronary arteriography: uncommon observations. Radiol Clin
North Am. 1976;14:189–208.
3. Spindola-Franco H, Grose R, Solomon N. Dual left anterior descending
coronary artery: angiographic description of important variants and surgical
implications. Am Heart J. 1983;105(3):445–55.
4. Sajja LR, Farooqi A, Shaik MS, Yarlagadda RB, Baruah DK, Pothineni RB. Dual
left anterior descending artery. Tex Heart Inst J. 2000;27:292–6.
5. Oral D, Berkalp B, Pamir G, Omurlu K, Erol C. Significance of dual left anterior
descending coronary artery in interventional cardiology. A case report.
Angiology. 1996;47(8):825–9.•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
